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NASA-‐LaRC	  retrievals	  

•  Visible/near-‐IR	  retrievals	  
•  Geosta:onary	  Opera:onal	  Environmental	  Satellite	  (GOES-‐15)	  

–  4	  km	  pixel	  resolu:on	  
–  Every	  30	  min	  

•  Aqua	  and	  Terra	  
–  MOderate	  Resolu:on	  Imaging	  Spectroradiometer	  (MODIS)	  
–  1	  km	  

•  NOAA	  satellites	  
–  AVHRR	  (Advanced	  Very	  High	  Resolu:on	  Radiometer)	  
–  4	  km	  



NASA-‐LaRC	  retrievals	  

•  Cloud	  proper:es:	  
–  Cloud	  frac:on	  (CF),	  droplet	  size	  (re),	  op:cal	  thickness	  
(τ),	  liquid	  water	  path	  (LWP),	  temperature	  (T),	  and	  
cloud	  top	  height	  (HT)	  

–  Satellite	  scans	  and	  retrievals	  collocated	  with	  the	  ship	  
track.	  

•  GOES-‐15	  
–  re	  retrieved	  using	  3.9	  μm	  channel	  
–  τ	  retrieved	  using	  0.64	  μm	  channel	  
–  LWP	  ~	  τ�re	  



GOES-‐retrieval:	  Previous	  results	  over	  the	  SE	  
Pacific	  

•  Good	  agreement	  between	  GOES	  and	  MODIS	  
(Goddard	  retrievals)	  (Painemal	  et	  al.,	  2012,	  JGR)	  



GOES-‐retrieval:	  Previous	  results	  over	  the	  SE	  
Pacific	  

•  Good	  agreement	  with	  satellite	  μ-‐wave	  LWP	  (Painemal	  et	  al.,	  
2012,	  JGR)	  



GOES-‐15:	  Comparison	  during	  MAGIC	  

•  Cloudy	  scenes	  only,	  GOES	  retrievals	  collocated	  and	  averaged	  
within	  10	  km	  of	  the	  ship	  observa:ons	  

•  Hourly-‐averaged	  shipborne	  microwave	  radiometer	  
•  Correla:ons	  higher	  than	  0.5,	  except	  for	  July	  
•  Without	  July:	  Mean	  bias=22.5	  gm-‐2,	  r	  =0.55	  
•  Mean	  bias	  (with	  July)=3.1gm-‐2,	  r	  =	  0.4	  
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GOES-‐15:	  Comparison	  during	  MAGIC	  

•  Sensi:vity	  of	  the	  retrievals	  to	  spa:al	  heterogeneity	  
•  Hσ=std(reflect0.65μm)/mean(reflect0.65μm)	  (Liang	  et	  al.,	  2009,	  GRL)	  
•  Heterogeneity	  determines	  the	  bias	  sign.	  
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Binned	  LWP	  

•  Consistency	  between	  satellite	  and	  
observa:ons	  

•  July:	  suspicious	  month	  
•  GOES	  LWP	  slightly	  higher	  

–  Retrieval	  assumes	  a	  ver:cally	  
homogeneous	  cloud:	  
•  LWP=2/3*ρ�τ�re	  (ex:nc:on	  effic.≈2)	  

–  Water	  content	  slightly	  increases	  with	  
height,	  then:	  
•  LWP=5/9*ρ�τ�re	  (ex:nc:on	  effic.≈2)	  
•  GOES	  bias	  decreases	  
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Diurnal	  cycle	  

•  Liquid	  water	  path	  
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Diurnal	  cycle	  

•  Cloud	  effec:ve	  radius	  

JJA  17 UTC−8 LT

−150 −140 −130 −120
21

25

29

33

JJA  19 UTC−10 LT

−150 −140 −130 −120

JJA  21 UTC−12 LT

−150 −140 −130 −120

JJA  23 UTC−14 LT

−150 −140 −130 −120

JJA  01 UTC−16 LT

 

 

−150 −140 −130 −120

re [µm]

10

12

14

16

18

MAM  17 UTC−8 LT

−150 −140 −130 −120
21

25

29

33

MAM  19 UTC−10 LT

−150 −140 −130 −120

MAM  21 UTC−12 LT

−150 −140 −130 −120

MAM  23 UTC−14 LT

−150 −140 −130 −120

MAM  01 UTC−16 LT

 

 

−150 −140 −130 −120

re [µm]

10

12

14

16

18



Boundary	  layer	  
•  Red:	  Sun-‐Mack	  et	  al.	  (2014	  JAMC)	  
•  Magenta:	  Painemal	  et.	  al.	  (2013	  JAS)	  

•  GOES	  height	  follows	  changes	  of	  
the	  cloud	  base	  

•  Suitable	  dataset	  to	  study	  regional	  
scale	  processes	  



Cloud	  aerosol	  interac-ons	  
•  Warm	  overcast	  scenes,	  CCN	  (0.2%)<1000/cc	  

•  Strong	  correla:on	  CCN-‐re,	  r=-‐0.65	  
•  Slope	  =dln(re)/dln(CCN)=-‐0.24	  
•  Strong	  interac:ons	  compared	  to	  McComiskey	  

et	  al.	  (2009,	  JGR)	  
•  Diurnal	  cycle?	  
•  Comparison	  with	  in-‐situ	  μ-‐physics?	  

1 10 100 1000
5

10

15

20
25
30
35
40

CCN 0.2% [#cm−3]

G
O

ES
 r e [µ

m
]

m= −0.24

•  When	  binning	  the	  data:	  
•  Low	  LWP:	  slope:	  -‐0.26	  
•  High	  LWP:	  -‐0.23	  
•  Correla:ons	  persist	  for	  
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Future	  work	  
•  Recent	  ARM-‐ASR	  MAGIC	  proposal	  funded	  
•  Perform	  addi:onal	  satellite	  in-‐situ	  intercomparisons	  

•  AVHRR,	  MODIS,	  and	  VIIRS	  
•  Revised	  GOES	  (new	  3.9-‐µm	  models	  for	  re	  retrievals),	  summer	  
2014	  

•  Es:mate	  satellite	  and	  in-‐situ	  cloud-‐aerosol	  interac:on	  
metrics	  	  
–  Determine	  albedo	  suscep:bility	  due	  to	  changes	  in	  microphysics	  

•  Analyze	  poten:al	  bias	  in	  satellite	  proxies	  	  
•  Seasonal,	  diurnal	  dependence?	  
•  Precipita:on	  signature	  in	  satellite	  retrievals?	  
•  MAGIC-‐related	  manuscript	  to	  be	  submioed	  in	  summer.	  



GOES	  dataset:	  hop://www-‐pm.larc.nasa.gov	  
	  
	  



•  Jpeg	  figures	  for	  the	  MAGIC	  period,	  and	  hourly	  netcdf	  files	  for	  
July	  2013.	  

•  Netcdf	  files	  for	  the	  full	  MAGIC	  period	  	  will	  be	  available	  soon	  at	  
the	  ARM’s	  site	  

•  If	  users	  need	  files	  ASAP,	  please	  contact	  Pat	  Minnis:	  
p.minnis@nasa.gov	  



GOES	  collocated	  data:	  
•  hop://www-‐pm.larc.nasa.gov	  	  MAGIC	  link	  
•  Link:	  	  	  Ground	  Site	  Cloud	  Products 	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  +	  ARM	  MAGIC	  


